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1. EXECUTIVE SUMMARY

Miami-Dade Aviation Department (MDAD) completed the initial planning stage(s) of the cargo facilities
modernization program at Miami International Airport (MIA or the Airport). The program determined that the areas
currently occupied by fumigation facilities will be necessary for cargo development and concluded all fumigation
facilities within Airport property will be displaced from their current locations. Therefore, Miami-Dade Aviation
Department engaged the Consultant Team to prepare this Project Book for a consolidated fumigation facility with
the following objectives:

= Define current fumigation needs at MIA based on existing operators.

= Develop concepts for relocation and consolidation within the selected site.

= Provide general guidance to architectural and/or engineering consultants to facilitate and proceed with the
design effort of these facilities.

As part of the preparation of this Project Book, the Consultant Team undertook an extensive data-collection effort
and conducted an inventory of existing conditions of the fumigation facilities at the Airport. The Consultant Team
conducted on-site visits and performed a benchmark analysis to understand the current operations and to identify
key operational needs and deficiencies to meet existing and future service demand.

Following the completion of the inventory, the Consultant Team completed the future facility requirements analysis,
which identified the need for one fumigation facility to accommodate 2025 demand, with expansion capability to
accommodate the 2035 demand.

| 1-1] Fumigation Facility Project Book
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2. PROJECT OVERVIEW

2.1 STUDY BACKGROUND

The Miami International Airport (MIA or the Airport) Strategic Airport Master Plan 2015-2050 Study identified
airfield, terminal, landside, and other Airport support facilities needed to accommodate 30 million annual enplaned
passengers, 565,000 total aircraft operations, and 4.2 million tons of cargo over a planning horizon ending in fiscal
year (FY) 2035.

The cargo facilities modernization program for MIA identified the need to relocate the existing fumigation operators
from their current locations. However, the relocation of these operators requires significant study and programming,
beyond what is typically conducted as part of a master planning study. Therefore, Miami-Dade Aviation Department
(MDAD) engaged the Consultant Team to undertake an advanced planning study for a new fumigation facility to
consolidate the current operators into one location. This advanced planning study utilizes existing and future
fumigation demand levels.

Additionally, MDAD identified this future fumigation facility as a building that will boost the attractiveness of MIA
as a cargo hub. MIA receives perishable freight cargo by air and by sea as part of the Ocean-to-Air Perishables
Transshipment Program. Through this program, cargo shippers save time and money with expedited air transport
of perishable products arriving by sea to international markets via MIA.

Perishables degrade over a given period, or if exposed to extreme temperatures, humidity, or other environmental
stressors. Thus, it is critical to handle (including processes, such as fumigation), store, and refrigerate these
commodities properly through the entire logistics and value chain, from harvest to retail shelf. To minimize product
deterioration and value loss, perishables must be delivered to the consumer as quickly as possible with the highest
quality possible.

2.2 OVERVIEW OF A FUMIGATION FACILITY

Fumigation is a method of pest control that diffuses gaseous pesticides in a sealed space to eliminate the pests that

could live within.

Type of Fumigation Facilities

The two types of fumigation facilities discussed in this study are the following:

= Outdoor: open-air facilities that provide tarp or tarpless fumigation of entire tractor-trailers/containers and
require a 200-foot buffer around the fumigation area

= Enclosed: indoor facilities, including fumigation chambers, that allow fumigation of palletized commodities or
entire tractor-trailers/containers without the 200-foot buffer, provided the chambers are equipped with a gas
recovery function

Fumigation Process

International cargo, both perishable and nonperishable goods, arriving in Miami by air or by sea and requiring
fumigation to eliminate possible domestic infestation of exotic organisms will first clear U.S. Customs and Border
Protection (CBP) before proceeding to a U.S. Department of Agriculture (USDA) sanctioned fumigation facility.
Commodities are typically transported from the port of entry to the fumigation facility via tractor-trailer or via

| 2-1] Fumigation Facility Project Book
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shipping container on a flatbed truck. Once the commodities are introduced into the sealed space, the fumigants
are released into the space. The gas is then held within the sealed area, for a set period, until the pest is eliminated.
USDA monitor each fumigation to ensure that effective fumigant concentration levels are maintained throughout
the treatment. Once USDA confirms the commodities have been cleared, the space is aerated until the gas
concentration levels are validated by USDA and the space is safe to enter.

Commodities Fumigated at Miami International Airport

The most common commodities fumigated at MIA are fruits and vegetables (e.g., blueberries, asparagus),
fish/seafood, and flowers. The procedures and treatment for such commodities are referenced in the USDA
Treatment Manual shown in Appendix A.

2.3 STUDY OBJECTIVES

The purpose of this Project Book is to solidify a conceptual layout and to establish the design criteria necessary to
accommodate a new fumigation facility within a vacant parcel generally located west of NW 72nd Avenue, between
NW 14th Street and Corporate Way (see Exhibit 2-1). Specifically, this study covers the following:

= assessment of existing surface and subsurface site conditions, including grades/elevations, geotechnical, and
available utilities (drainage, water, sewer, electrical, communications, pollution control, gas, and jet fuel)

= identification of existing and/or anticipated environmental concerns
= assessment of existing fumigation operations at MIA and establishment of requirements for the new facility

= study of the feasibility for accommodating a new facility within the noted parcel, including proposed vehicle
circulation, access, and building requirements

= identification of building requirements, including structural systems, power, communications, fire suppression,
life safety systems, and any other necessary operating systems

= identification of civil and infrastructure requirements
= identification and development of a conceptual layout for building(s) and necessary civil infrastructure
= identification of required permits and standards

m  provision of rough-order-of-magnitude (ROM) cost estimates to support the evaluation of the preferred
concept

This Project Book is intended to be utilized by the architectural and/or engineering consultant (A/E Consultant),
selected by MDAD, to undertake the final design of the noted facility. It is intended to provide general information
and guidance for the preparation of design/construction contract documents, as necessary for MDAD to procure a
construction contract to perform such work. The selected A/E Consultant shall verify and satisfy itself of all MDAD,
federal, local, state, and other applicable standards necessary for the preparation of its design/contract documents.
Final compliance with all applicable requirements rests with the A/E of Record.

| 2-2| Fumigation Facility Project Book
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3. EXISTING CONDITIONS

3.1 OVERVIEW OF OPERATORS AT THE AIRPORT

MIA has two fumigation operators that provide service 24 hours a day, 7 days a week. The operators treat shipments
originating from both air and sea routes:

= Termite Doctor: outdoor facility located at the east end of NW 25th Street

®  Al-Flex: outdoor facility located north of NW 25th Street and west of 67th Avenue

3.2 INVENTORY OF EXISTING CONDITIONS

Exhibit 3-1 depicts the current fumigation operators’ existing sites. Additionally, data regarding the current
fumigation facilities and the existing demand were collected and documented for each fumigator. The data were
sourced from the following:

m  site visit of Termite Doctor, including photographic inventory from on-site visits (refer to Appendix B)

= FY 2017 activity at MIA provided by the USDA

Table 3-1 presents each fumigation operator’s facility inventory.

TABLE 3-1 FUMIGATION FACILITIES — EXISTING CONDITIONS SUMMARY

AVERAGE
NUMBER OF
NUMBER OF TRACTOR-
TRACTOR- TRAILERS / 200-FOOT
TRAILER / CONTAINERS RADIUS ON-SITE
TYPE OF TREATMENT | FUMIGATION | CONTAINERS | FUMIGATED PER BUFFER MONITORING
FACILITY FUMIGATION USED SITE (SQ FT) POSITIONS DAY ? REQUIRED BY USDA
Termite Tarpaulin/ Methyl 150,000 15 17 Yes Yes
Doctor Tarpless Bromide
Al-Flex (NW Tarpaulin/ Methyl 100,000 201! 40 Yes Yes
67th Ave) Tarpless Bromide
Overall Tarpaulin/ Methyl 250,000 35 57 Yes Yes
Airport Tarpless Bromide

NOTES: USDA - U.S. Department of Agriculture

1 Al-Flex's number of tractor-trailer/containers positions was assumed based on the daily average of tractor-trailers/containers fumigated and based on 2
fumigations per day.

2 The annual and monthly fumigation operations (FY 2017) were provided by the USDA, and the average daily number of containers fumigated was calculated
based on the number of working days in December 2016 (peak month).

SOURCES: Termite Doctor, May 2018 (site visit); U.S. Department of Agriculture, MIA Fumigation Facility - Data Request (Monthly Summary of Containers Fumigated
at MIA), July 2018.

| 3-1] Fumigation Facility Project Book
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/. FACILITY REQUIREMENTS

4.1 BENCHMARKING ASSESSMENT

Given the limited real estate available at MIA for new facility development, a benchmarking assessment of on-airport
and off-airport enclosed fumigation facilities in the United States was undertaken to explore the feasibility of an
enclosed solution, as well as to determine the layout standards. A total of three facilities were reviewed as part of
the benchmarking assessment:
= On-Airport:

— Gulfport-Biloxi International Airport (Mississippi)
= Off-Airport:

— City of Miami (American Consolidation and Logistics [ACL])

— Port of Baltimore (Wallenius Wilhelmsen Solutions)
Appendix D presents the detailed benchmarking assessment.

Key Findings from the Benchmarking Assessment

Of the three facilities analyzed, ACL was chosen as the most relevant example of a state-of-the-art enclosed
fumigation facility combined with refrigerated storage. It provides useful insight into the organization and size
requirements of a modern fumigation facility.

The following recommendations for constructing and operating a fumigation facility are based on the findings from
the benchmarking assessment:

= The facility’s fumigation chamber shall include a gas recovery system that recaptures the fumigants during the
ventilation phase.

= The facility shall combine palletized fumigation with full tractor-trailer/container fumigation.

= The facility shall include cold storage / refrigerated areas to store the commodities pre- and post-fumigation. In
order to conduct cold treatments under USDA regulations, cold storage or refrigerated areas must be compliant
with the certification requirements referenced in the latest version of the USDA Treatment Manual shown in
Appendix A.

4.2 FACILITY REQUIREMENTS
4.2.1 BASELINE REQUIREMENTS

Based on the FY 2017 activity summary provided by the USDA, Al-Flex and Termite Doctor currently fumigate 9,054
tractor-trailers/containers a year. Of those tractor-trailers/containers, 12 percent originate from the seaport. Due to
the seasonality of the perishable commodities, the corresponding peak month is December. MIA fumigates an
average of 57 tractor-trailers/containers daily during the month of December (working days only).

| 4-1 | Fumigation Facility Project Book
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4.2.2 FUTURE REQUIREMENTS

Based on the 2017 Supplemental Aviation Activity Forecasts Update’s cargo projections presented in Table 4-1, the
cargo tonnage is expected to increase at a 3.4 percent compound annual growth rate (CAGR) between 2017 and
2035. As a result, the monthly peak number of containers fumigated will reach 2,321 containers by 2035.

To determine the corresponding total facility area required, the following assumptions were used:

®m 90 percent of the tractor-trailers/containers (40-foot containers) could fit a maximum of 20 pallets, and 10
percent of the tractor-trailers/containers (53-foot containers) could fit a maximum of 25 pallets.

®m  The demand was increased by 20 percent to protect for induced demand resulting from a more modern and
more efficient fumigation facility.

= The facility can fumigate up to twice a day.
= Each pallet (including circulation) requires 25 square feet of space.

m  Based on the June 5, 2018, meeting with the current fumigation operators, fumigation can be assumed as 30
percent of the total facility.

TABLE 4-1 FUMIGATION FACILITY REQUIREMENTS

AVERAGE DAILY

NUMBER OF NUMBER OF
CONTAINERS CONTAINERS
FUMIGATED IN | FUMIGATED IN NUMBER OF
CARGO THE PEAK THE PEAK CORRESPONDING FUMIGATION OTHER AREAS TOTAL FACILITY
TONNAGE MONTH 1! MONTH 2 PALLETS AREA (SQ FT) 3 (SQ FT) 3 (SQFT)3
Existing (2017) 2,284,148 1,262 57 1,197 15,000 - 30,000 34,900 - 69,800 50,000 - 100,000
PAL 1 (2025) 3,086,863 1,706 78 1,638 20,500 - 41,000 47,800 - 95,600 68,000 - 137,000
PAL 2 (2030) 3,630,905 2,006 91 1911 23,900 - 47,800 55,700 -111,500 80,000 - 159,000
PAL 3 (2035) 4,201,033 2,321 106 2,226 27,800 - 55,700 64,900 -129,900 93,000 - 186,000
CAGR Existing - 3.40%
PAL 3
NOTES: PAL - Planning Activity Level CAGR - Compound Annual Growth Rate

1 The annual and monthly fumigation operations (FY 2017) were provided by the USDA.

2 The average daily number of containers fumigated was calculated based on the number of working days in December 2016 (peak month).

3 The ranges’ bottom and top values respectively correspond to one and two fumigation cycles per day.

SOURCES: U.S. Department of Agriculture, MIA Fumigation Facility - Data Request (Monthly Summary of Containers Fumigated at MIA), July 2018; Miami-Dade
Aviation Department, 2017 Supplemental Aviation Activity Forecast Update, November 2017.

The final recommendation is to build one fumigation facility in two phases. Phase 1 and Phase 2 will respectively
accommodate the 2025 and 2035 demand. As the demand not evenly distributed over the month with some days
accommodating higher volumes, the averages of the 2025 and 2035 Total Facility Area ranges was used to plan the
facility. The following building areas will apply:

®  Phase 1: 104,000 S.F. (average of the 2025 Total Facility Area)
®  Phase 2: 149,000 S.F. (average of the 2035 Total Facility Area)

| 4-2 | Fumigation Facility Project Book
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5. CONCEPTUAL SITE PLAN

5.1 CONCEPTUAL LAYOUT

As depicted on Exhibit 5-1 and Exhibit 5-2, the proposed site includes Phase 1 and Phase 2 of the proposed
fumigation facility.

Phase 2 full-buildout facility is approximately 195 feet wide by 795 feet long, with the long dimension oriented
north—south. Truck access to the site is via Milam Dairy Road to NW 14th Street. On-site traffic circulation is
organized around one-way vehicle movements to tractor-trailer/container parking positions on both the east and
west sides of the building. All traffic exits the site from the northeast corner onto Milam Dairy Road.

Exhibit 5-3 and Exhibit 5-4 present renderings of the recommended fumigation facility.

5.2 BUILDING HEIGHT CONSIDERATIONS

The west side of the proposed building is largely used for staging areas; accordingly, the west side is the tallest part
of the building. Based on the ACL drawings shown in Appendix C, the height of the building should be
approximately 35 feet above finished floor (AFF), and the height of insulation ceiling panels within the building
should be approximately 15 feet AFF in storage areas and 25 feet AFF in staging areas. The warehouse floor is raised
to dock level (approximately 4 feet above grade). Therefore, the roof would be approximately 39 feet above grade
(i.e., 35 feet + 4 feet = 39 feet; or approximately 46 feet above mean sea level [MSL]).

5.3 OPERATIONAL SCENARIOS

The proposed cargo processing model relies on a variety of operational scenarios.

5.3.1 SCENARIO 1: FUMIGATION OF NONPERISHABLE CARGO
Scenario 1.1: Pallet Fumigation

The tow vehicle and trailer back onto a westside elevated loading dock where the cargo is offloaded to a secure
staging area and moved to a temperature- and humidity-controlled fumigation chamber suited to the cargo. Once
the fumigation process is completed, the cargo is cleared by the USDA and returned to the staging area, reloaded
into a tractor-trailer/container, and departs.

Scenario 1.2: Full Trailer Fumigation

Alternatively, to fumigate within the tractor-trailer/container, the tow vehicle and trailer back into an eastside at-
grade enclosed and fully insulated parking bay; the tow vehicle is disengaged, and the fumigant is introduced,
following placement of monitoring devices. Each parking bay will fit up to four tractor-trailer/container at a time
Once the in-trailer/in-container fumigation process is completed and cleared by the USDA, the tow vehicle is
reengaged and departs through the northeast exit onto Milam Dairy Road.

! The designer will work with potential operators to determine the final layouts and space breakdown.

| 5-1] Fumigation Facility Project Book
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5.3.2 SCENARIO 2: FUMIGATION OF PERISHABLE CARGO

The tow vehicle and trailer back onto a westside elevated loading dock where the cargo is offloaded to a secure
staging area and moved to a temperature- and humidity-controlled fumigation chamber suited to the cargo. Once
the fumigation process is completed, the cargo is cleared by the USDA, resorted as necessary, and moved to a
secure refrigerated storage unit with temperature settings appropriate for the product being stored. From there it
is loaded into a refrigerated tractor-trailer/container on the eastside of the facility; the tractor-trailer/container exits
to Milam Dairy Road for domestic distribution.

5.3.3 SCENARIO 3: STORAGE OF PERISHABLE CARGO

Vehicles and trailers transporting perishable cargo previously cleared by the USDA elsewhere can off load the
product into a secure eastside temperature- and humidity-controlled storage room and held for a prescribed
duration to increase shelf life. The cargo can be sorted, if needed, and loaded onto one or more refrigerated
transport vehicles for delivery off-site via the northeast exit onto Milam Dairy Road.

5.4 AIRSPACE AND SAFETY AREA CONSIDERATIONS

Due to the location of the proposed fumigation facility, several airspace and runway safety areas need to be
evaluated for penetrations. The proposed location may impact operations of Runway 9; therefore, a full airspace
analysis should be performed before final design is completed. The analysis included below references the Code of
Federal Regulations (CFR) Title 14 Part 77, Safe, Efficient Use, and Preservation of the Navigable Airspace; FAA's Order
8260.3D, United States Standard for Terminal Instrument Procedures (TERPS); and Advisory Circular (AC) 150/5300-
13A, Change 1, Airport Design.

Each of the referenced documents is used for different purposes by the FAA. The surfaces included in Part 77 are
used to identify obstructions around the airport to ensure safe avigation of the surrounding airspace. A penetration
to the Part 77 surface may be permissible as long as the object or structure is properly marked and lit. On the
contrary, the surfaces included in the TERPS regulations are restrictive, and structure heights must not penetrate
these surfaces to ensure there are no operational restrictions on the runway. If an object penetrates one of the
TERPS surfaces, the instrument approach procedure for the runway will need to be changed to provide proper
clearance to any obstacles. This is generally accomplished through lowing the visibility minimums for the runway.

Finally, AC 150/5300-13A provide guidance for Runway Protection Zone (RPZ) clearance, and the Threshold Siting
Surface (TSS). In general, these are all expected to be kept free of obstructions but are not as restrictive as the
TERPS surfaces.

54.1 TITLE 14 CODE OF FEDERAL REGULATIONS PART 77

Exhibit 5-5 depicts Title 14 CFR Part 77 imaginary surfaces near the proposed fumigation facility location.

Primary Surface

The primary surface is longitudinally centered on the runway, extends 200 feet beyond the runway end and has
the same elevation of the nearest point on the runway centerline. The primary surface is based on the Runway
Safety Area and uniformly extends 500 feet from the runway centerline.

Precision Approach Surface

The precision Approach surface begins at the end of the primary surface and extends outward and upward at a
slope of 50:1 for the first 10,000 feet and at a slope of 40:1 for the next 40,000 feet.

| 5-6 | Fumigation Facility Project Book
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Transitional Surface

The transitional surface extends outward and upward, perpendicular to the runway centerline from the edge of the
primary and approach surfaces with a 7:1 slope.

As noted in Section 5.2, the height of the new would be 46 feet MSL which would directly penetrate a portion of
the precision approach and transitional surfaces. Per Title 14 CFR Part 77, the Airport is required to notify the FAA
of any new construction within the Part 77 surfaces in order to evaluate if the proposed construction is a hazard to
air navigation. The FAA will determine appropriate mitigating measures (marking and lighting recommendations)
using FAA's AC 70/7460-1, Obstruction Marking and Lighting, to preserve safety of air navigation.

5.4.2 TERMINAL INSTRUMENT PROCEDURES
As described in FAA Order 8260.3B, TERPS approach and departure surfaces are applicable to Runway 9.

Instrument Landing System Approach Surfaces

Runway 9 is equipped with precision instrument approach capabilities and as such is subject to TERPS final approach
"W, "X" and "Y" Obstacle Clearance Surfaces (OCS). The “"W" surface begins 200 feet from the landing threshold
point and extends outward and upward at a slope of 34:1. The "X" surface extends outward and upward at a slope
of 4:1 perpendicularly to the “W" surface. Similarly, the "Y" surface extends outward and upward at a slope of 7:1
perpendicularly to the “X" surface.

Exhibit 5-6 shows that the proposed facility does not penetrate the TERPS approach surfaces.

Instrument Departure Surface

The departure surface is centered on the runway, begins at the runway end and extends outward and upward at a
slope of 40:1. As shown in Exhibit 5-7 the proposed facility penetrates the departure surface. The overall climb
gradient caused by the fumigation facility penetration is 201.6 feet per nautical mile and the “climb-to” altitude
would be 49.8 feet above the departure-end of runway (DER). Per, FAA's Order 8260.46G, Departure Procedure (DP)
Program, as the climb gradient is over 200 feet per nautical mile (standard) and the climb-to altitude is not greater
than 200 feet above the DER, the fumigation facility will likely be considered a “low close-in". The Airport will need
to coordinate with the FAA to determine whether modification of the instrument departure procedures would be
required.

5.4.3 RUNWAY PROTECTION ZONES

As defined in the FAA's AC 150/5300-13A, the RPZ is “an area at ground level prior to the threshold or beyond the
runway end to enhance the safety and protection of people and property on the ground.” Therefore, the RPZ should
remain clear of all above-ground objects or at least be cleared of all facilities associated with incompatible land uses
defined in FAA's Interim Guidance on Land Uses within a Runway Protection Zone. A D-V approach reference code
for Runway 9-27 requires the following approach and departure RPZ:

= Approach RPZ —-78.9 acres
= Departure RPZ - 29.5 acres

Exhibit 5-8 shows that the proposed facility clears runway 9-27's approach and departure RPZs.

5.4.4 THRESHOLD SITTING SURFACE
The TSS begins at runway 9 displaced threshold and extends outward and upward at a slope of 34:1.

Exhibit 5-9 shows that there is no penetration to the TSS.

| 5-8 | Fumigation Facility Project Book
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